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ABSTRACT
Decreased bone density is classically associated with the osteogenesis imperfecta (OI) group of disorders, 
rickets, and malabsorption. The morphological evaluation, especially without genetic testing and detailed 
previous medical documentation, is difficult. Hematoxylin and eosin, and special stains give details on the 
changes in the bone matrix and the severity of dysmorphological bone formation. Herein we present a case 
report of a diseased infant with surgically corrected ileal atresia and impaired bone formation, without any 
other morphological changes in the internal organs. Interpretation of the changes, on the background of the 
lacking medical documentation and genetic tests, was based on the pathophysiological mechanisms of mal-
absorption and non-specific changes observed and reported in the OI spectrum of disorders.
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INTRODUCTION 
Case report:
Decreased bone density in the pediatric popula-
tion is a rare condition classically associated with the 
osteogenesis imperfecta (OI) group (1- 3).
However, a myriad of other diseases can mim-
ic the condition. In the autopsy practice, the differen-
tial diagnosis is important, especially in cases where 
medical documentation is scarce or non-existent, or 
genetic tests for OI have not been performed.
Herein we report the autopsy and histological 
findings in a three-month-old female infant with 
surgically corrected ileal atresia and flexion contrac-
tures of the lower limbs.
MATERIALS AND METHODS
Autopsy report:
Upon general observation only a flexion-ad-
duction contracture of the lower limbs was noted as 
well as the site of surgical correction of ileal atresia 
with an ileostomy. The measurements were as fol-
lows: height – 51 cm, weight – 2.500 g, head circum-
ference - 35 cm, large fontanelle sized 6x4cm, and 
opened small fontanelle sized 2x2cm with an abun-
dance of Wormian bones.
Organ measurements were as follows: left lung 
– 37 g, right lung – 33 g, with edematous section with 
foamy serous fluid draining from the cut surface on 
compression; heart – 18 g, with a membranous ob-
struction of the foramen ovale; liver – 157 g, with 
preserved consistency; the gastrointestinal tract was 
undisturbed, filled with digested food particles, the 
suture sites of the anastomosis were well-healed, with 
no signs of inflammation; left kidney – 11 g, right 
kidney – 12 g, without notable abnormalities; spleen 
– 10 g, without notable abnormalities; cerebrum, cer-
ebellum, brain stem, and spinal cord – 435 g, nota-
bly edematous.
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Fig. 1. Gross view of the costochondral border
Fig. 2. Section through the calcaneus with no grossly 
visible trabecular bone
Fig. 3. X-ray carried out during hospital stay, no evidence 
of bone pathology
Fig. 4. Calcaneus, Azan stain 40x, only a few trabecular 
bone fragments seen across the bone marrow
Fig. 5. Sclera, Azan stain 40x, section through the optical 
nerve, the delaminated retina is seen
Dissection of the musculoskeletal system re-
vealed irregular margins of the costochondral bor-
ders (Fig. 1) and grossly visible decreased trabecular 
bone matrix of both the ribs and the calcaneus (Fig. 
2). No fractures were noted.
Upon request, additional medical documenta-
tion, no test for OI had been performed, however, an 
x-ray performed postoperatively showed no signs of 
OI or impaired bone formation (Fig. 3). The patient 
was delivered naturally, after an unfollowed preg-
nancy, at the 34th week of gestation.
Organ histology revealed neonatal morphology 
of the organs, without evident changes, apart from 
the edema in the lungs and central nervous system.
Bone histology, without decalcification, stained 
both with hematoxylin and eosin (H&E) and Azan’s 
stain, revealed no change in the formation of lamellar 
bone, however, there was nearly no trabecular bone, 
with degenerative phenomena at the costochondral 
border (Fig. 4). The scleral thickness and structure 
on H&E and Azan revealed no change in the deposi-
tion of the extracellular matrix (Fig. 5).
The osseous changes, although severe, were not 
considered a result of the OI spectrum of diseases, 
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despite the flexor-adductor contracture being sug-
gestive of Bruck syndrome (4-6).
The cause of death was determined as a compli-
cation of the ileal atresia, with the osseous changes 
being attributed to prematurity, malabsorption, and 
increased metabolic needs of the organism.
DISCUSSION
Although decreased bone formation should al-
ways sway the pathologist in the direction of the OI 
group of conditions, the lack of genetic tests, espe-
cially on the background of normal bone develop-
ment and lack of fractures, always poses a diagnos-
tic dilemma (1).
Wormian bones and an unclosed fontanelle in 
infants delivered at term are widely considered as 
pathognomonic for the OI spectrum of conditions. 
However, in infants delivered prematurely, especially 
ones with severe organ pathology, this should not be 
taken as a sure sign of OI (2,3,5). 
As illustrated in our case, bone density and for-
mation may be hindered by malabsorption or in-
creased metabolic needs, especially in premature in-
fants (7). Scleral histology is especially important in 
such cases to differentiate between mineralization is-
sues or collagen deposition issues.
Rickets is also a condition that should be con-
sidered in such cases, especially in infants with pro-
longed hospital stay and increased metabolic needs. 
However, rickets also affects bone in a wider pattern 
with caput quadratum and deformations of the ribs 
(8-10).
Malabsorption, although rare in presentation 
with impeded bone formation only, should always be 
considered. Increased metabolic need as in our case, 
together with malabsorption, regardless of the cause, 
can also have a similar presentation in adults, pre-
senting as premature osteoporosis (7).
CONCLUSION
Genetic tests and detailed clinical information 
are key in determining the cause for decreased bone 
density in infants. Morphological study alone can 
rarely identify the cause unless a detailed approach 
is undertaken. As illustrated by our case, mimicry of 
OI can be caused by malabsorption, especially with 
severe gastrointestinal pathology. 
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